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(54) Fluid controller 

(57) A fluid controller 2 comprises a controller main 
body 6 formed with an inlet channel 42 and an outlet 
channel 43 each having a downwardly open end, an 
operating portion 7 provided on the main body 6 and 
integral therewith for opening and closing the outlet 
channel 43, and a connector 1 1 provided beneath the 
main body 6. The connector 1 1 has an inlet channel 41 
for causing an inlet channel 40 of an inlet pipe joint 

FIG.1 



member 1 to communicate with the inlet channel 42 of 
the main body 6, and a leftwardly open outlet channel 
44 communicating with the outlet channel 43 of the 
main body 6. The controller main body 6 is fastened to 
the connector 1 1 with screws 17. The operating portion 
7 can be removed from the connector 1 1 together with 
the main body 6. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to fluid controllers s 
such as valves, mass flow controllers or pressure regu- 
lators. 

Fluid controllers are already known which comprise 
a controller main body having laterally open inlet chan- 
nel and outlet channel, and an operating portion integral 10 
with the main body for opening and closing the channel, 
changing the direction of flow, or regulating the rate of 
flow or pressure. In fabricating a fluid control apparatus 
comprising various types of such fluid controllers in 
combination, the main bodies of the controllers are con- 15 
nected to one another (see JP-A-172265/1993). 

If the operating portion of the conventional fluid 
controller malfunctions, there arises a need for replace- 
ment, whereas with the fluid control apparatus compris- 
ing fluid controllers the main bodies of which are 20 
connected to one another, the entire apparatus must be 
disassembled for the removal of one of the controllers. 
The replacement therefore requires a time-consuming 
cumbersome procedure, which renders the apparatus 
inconvenient to maintain. 25 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
fluid controller having an operating portion which can be 30 
replaced readily if malfunctioning. 

The terms "upward" and "downward" are used 
herein for the present device as it is viewed in the state 
shown in FIG. 1. These terms are used for convenience 
of description; the device may be installed as turned 
upside down or as laid on its side. 

The present invention provides a fluid controller 
which comprises a controller main body formed with an 
inlet channel and an outlet channel each having a 
downwardly open end and provided with an operating 
portion integral with the main body, and a connector 
formed with an inlet channel and an outlet channel each 
having an upwardly open end and communicating 
respectively with the inlet channel and the outlet chan- 
nel of the controller main body, the connector being 
removably attached to the controller main body. 

The operating portion, if malfunctioning, can be 
removed from the connector along with the controller 
main body according to the invention, and is therefore 
replaceable readily. Consequently, the controller can be 
maintained with an improved efficiency. 

Preferably, the upwardly open inlet channel and 
outlet channel of the connector are each laterally open 
at another end of the channel. After the connector has 
been joined to an inlet-side member and an outlet-side 
member, it is then possible to remove the controller 
main body in a direction at right angles with the chan- 
nels. This eliminates the need for the cumbersome pro- 
cedure of disassembling the entire apparatus when one 
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fluid connector is to be replaced. 

A seal is provided between the controller main body 
and the connector. Preferably, the seal comprises a first 
gasket provided between an edge portion of the control- 
ler main body defining the downwardly open end of the 
inlet channel thereof and an edge portion of the connec- 
tor defining the upwardly open end of the inlet channel 
thereof and opposed to the edge portion, a second gas- 
ket provided between an edge portion of the controller 
main body defining the downwardly open end of the out- 
let channel thereof and an edge portion of the connector 
defining the upwardly open end of the outlet channel 
thereof and opposed to the controller main body edge 
portion defining the outlet channel end, and a retainer 
holding the first and second gaskets thereto and 
attached to one of the controller main body and the con- 
nector. The two gaskets can then be accurately posi- 
tioned in place by the retainer, so that even if the 
controller main body is repeatedly attached to and 
removed from the connector, the opposed portions of 
the controller main body and the connector provide a 
sealed joint 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view in vertical section showing a fluid 

controller embodying the invention; 

FIG. 2 is an enlarged view in vertical section of a 

seal; 

FIG. 3 is an enlarged plan view of a retainer and 
gaskets; 

FIG. 4 is an enlarged perspective view of the 
retainer; and 

FIG. 5 is an enlarged perspective view partly bro- 
ken away and showing the gasket. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

An embodiment of the invention will be described 
below with reference to the drawings. The terms 
"upward," "downward," "right" and "left" are used in the 
following description based on the position of the device 
as shown in FIG. 1 . 

FIG. 1 shows a fluid inlet-side portion of a fluid con- 
trol apparatus for use in systems for producing semicon- 
ductors. A first on-off valve 2 and a second on-off valve 
4 are disposed at the left side (downstream side) of an 
inlet pipe joint member 1 . 

The first on-off valve 2 comprises a valve main body 
6 formed with dcwmwardly qperr: inlet channel 42 and 
outlet channel 43, an operating portion 7 positioned on 
the valve main body 6 and integral therewith for opening 
and closing the oulet channel 43. and a connector 1 1 
disposed beneath the valve main body 6. The connector 
1 1 is formed with an inlet channel 41 for causing an inlet 
channel 40 of the joint member 1 to communicate with 
the inlet channel 42 of the main body 6 therethrough, a 
leftwardly open outlet channel 44 communicating with 
the outlet channel 43 of the main body 6, and a branch 



40 



45 



50 



2 



3 



EP0 754 896 A2 



4 



channel 45 branching from the outlet channel 44 and 
provided with a pressure sensor mount 3. The valve 
main body 6 comprises a cylindrical portion 14 and a 
rectangular flange portion 1 5 formed at the upper end of 
the portion 14. The cylindrical portion 14 is fitted in an 
upward recess 16 formed in the connector 11, and is 
fastened to the connector 11 with screws 17 extending 
through the flange portion 1 5 from above at the respec- 
tive four corners of the flange portion 15. Accordingly, if 
the operating portion 7 of the first on-off valve 2 mal- 
functions, the operating portion 7 is removable from the 
connector 1 1 together with the valve main body 6. 

The second on-off valve 4, which has the same 
construction as the first on-off valve 2 except that the 
pressure sensor mount is absent, comprises a valve 
main body 8 formed with downwardly open inlet channel 
47 and outlet channel 48, an operating portion 9 posi- 
tioned on the main body 8 and integral therewith for 
opening and closing the outlet channel 48, and a con- 
nector 12 disposed beneath the main body 8. The con- 
nector 12 is formed with an inlet channel 46 for causing 
the outlet channel 44 of the connector 1 1 of the first on- 
off valve 2 to communicate with the inlet channel 47 of 
the main body 8 of the second on-off valve 4 there- 
through, and a leftwardly open outlet channel 49 and 
communicating with the outlet channel 48 of the main 
body 8 of the second on-off valve 4. The valve main 
body 8 comprises a cylindrical portion 18 and a rectan- 
gular flange portion 19 formed at the upper end of the 
portion 18. The cylindrical portion 18 is fitted in an 
upward recess 20 formed in the connector 12, and is 
fastened to the connector 12 with screws 21 extending 
through the flange portion 19 from above. Accordingly, 
the operating portion 9 of the second on-off valve 4 is 
removable from the connector 12 along with the valve 
main body 8 if malfunctioning. 

The connector 1 1 of the first on-off valve 2 is con- 
nected to the connector 12 of the second on-off valve 4 
with a screw 22 extending through the connector 1 1 and 
driven into the connector 12 from the right side of the 
connector 11. The screw 22 is removed in disassem- 
bling the entire apparatus. A seal 27 is provided 
between the connector 11 and the connector 12. The 
seal 27 is used in holding the two channels 44, 46 in 
communication with each other and can be a known 
one. The connectors 11, 12, although separate mem- 
bers, can be an integral member. The seal 27 is unnec- 
essary in this case. 

A seal 26 is provided also between the cylindrical 
portion 1 4 of valve main body 6 of the first on-off valve 2 
and the upward recessed portion 16 of the connector. 
11. The seal 26 is installed when two channels are 
caused to communicate with two respective channels, 
that is, when the inlet channels 42, 41 of the main body 
6 and the connector 1 1 are caused to communicate with 
each other and when the outlet channels 43, 44 thereof 
are caused to communicate with each other. The seal 
26 is an unknown one. 

With reference to FIG. 2, the seal 26 comprises a 



first annular gasket 28 provided between an edge por- 
tion of the valve main body 6 defining the downwardly 
open end of the inlet channel 42 thereof and an edge 
portion of the connector 1 1 defining the upwardly open 

5 end of the inlet channel 41 thereof and opposed to the 
edge portion, a second annular gasket 29 provided 
between an edge portion of the valve main body 6 defin- 
ing the downwardly open end of the outlet channel 43 
thereof and an edge portion of the connector 1 1 defin- 

10 ing the upwardly open end of the outlet channel 44 
thereof and opposed to the last-mentioned edge por- 
tion, a retainer 30 holding the two gaskets 28, 29 and 
attached to the valve main body 6. and a spring pin 31 
for positioning the retainer 30 in place. The opposed 

75 edge portions defining the open ends of the inlet chan- 
nels 41, 42 and outlet channels 43, 44 are smooth-sur- 
faced by spot facing as indicated at 32 for contact with 
the gasket 28 or 29 and for positioning the gasket with 
good stability. The spot facing 32 can be dispensed with 

20 by polishing the faces to be brought into contact with the 
gaskets 28, 29. 

The retainer 30 is in the form of an integral piece 
prepared from a stainless steel plate. As shown in 
greater detail in FIGS. 3 and 4, the retainer 30 com- 

25 prises a ring portion 33, a plurality of body holding lugs 
34 extending upward from the ring portion 33 for attach- 
ing the retainer 30 to the valve main body 6, and gasket 
holding claws 35, 36 extending radially inward from the 
ring portion 33 for holding the gaskets. The body hold- 
so ing lugs 34 are four in number, equidistantly spaced 
apart and bent slightly inward to hold with their resil- 
ience a smalWiameter portion 14a formed at the lower 
end of cylindrical portion 14 of the valve main body 6. 
There are two kinds of gasket holding claws 35, 36, i.e., 

35 four large claws 35 equidistantly spaced apart and 
extending nearly to the center of the ring portion 33, and 
four small claws 36 positioned between the large claws 
35. The claws are slightly resilient. The second gasket 
29 is held by the inner ends of the four large claws 35, 

40 The first gasket 28 is held by the opposed side edges of 
adjacent two large claws 35 and the inner end of the 
small claw 36 between these large claws 35. According 
to the present embodiment the first and second gas- 
kets 28, 29 are provided for the two kinds of channels, 

45 respectively, i.e., for the inlet channels 41 , 42 and for the 
outlet channels 43, 44, whereas four gaskets as 
arranged around the second gasket 29 can be held by 
the retainer 30, each by the opposed side edges of 
adjacent two large claws 35 and the inner end of the 

50 smaller claw 36 therebetween. Thus, the retainer 30 is 
usable for for pairs of opposed inlet or outlet channels. 
The gasket holding claws 35 or 36 of the retainer 30 are 
not limited to four in number; the number of claws may 
be altered with the number of gaskets 28 or 29 to be 

55 held. 

As shown in FIG. 5. an annular groove 37 for fitting 
the gasket holding claws 35, 36 of the retainer 30 in is 
formed in the outer periphery of each of the first gasket 
28 and the second gasket 29, whereby the the gaskets 
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28, 29 are reliably held and accurately positioned by the 
retainer 30. Accordingly, even if the valve main body 6 is 
repeatedly installed and removed, the gaskets 28, 29 
are unlikely to shift relative to the main body 6 and the 
connector 11, assuring the opposed portions of the 
main body 6 and the connector 1 1 of seal properties. 

Like seal 26 is provided also between the cylindrical 
portion 18 of valve main body 8 of the second on-off 
valve 4 and the upward recessed portion 20 of connec- 
tor 18 of the valve 4. 

Although FIG. 1 shows only the fluid inlet-side por- 
tion of the fluid control apparatus, the downstream side 
of the apparatus can be provided with a suitable 
arrangement of valves similar to the on-off valves 2, 4 
and other fluid controllers such as a mass flow controller 
for controlling the flow rate of fluid, pressure regulator 
for controlling the pressure of fluid and a valve for 
changing the direction of flow. With each of these fluid 
controllers, a conroller main body is attached to a con- 
nector disposed beneath the main body with screws 
driven in from above, and the adjacent connectors are 
connected to each other with a screw driven in side- 
ways. If the operating portion of one of these controllers 
malfunctions, the operating portion can then be 
removed from the connector along with the controller 
main body. 

Claims 

1 . A fluid controller comprising a controller main body 
formed with an inlet channel and an outlet channel 
each having a downwardly open end and provided 
with an operating portion integral with the main 
body, and a connector formed with an inlet channel 
and an outlet channel each having an upwardly 
open end and communicating respectively with the 
inlet channel and the outlet channel of the controller 
main body, the connector being removably attached 
to the controller main body. 

2. A fluid controller as defined in claim 1 wherein the 
upwardly open inlet channel and outlet channel of 
the connector are each laterally open at another 
end thereof. 

3. A fluid controller as defined in claim 1 or 2 wherein 
a seal is provided between the controller main body 
and the connector, and the seal comprises a first 
gasket provided between an edge portion of the 
GantTGllor mswi body defining the downwardly open 
end of the inlet channel thereof and an edge portion 
of the connector defining the upwardly open end of 
the inlet channel thereof and opposed to the edge 
portion, a second gasket provided between an 
edge portion of the controller main body defining 
the downwardly open end of the outlet channel 
thereof and an edge portion of the connector defin- 
ing the upwardly open end of the outlet channel 
thereof and opposed to the controller main body 



edge portion defining the outlet channel end, and a 
retainer holding the first and second gaskets 
thereto and attached to one of the controller main 
body and the connector. 
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(54) Fluid controller 

(57) A fluid controller 2 comprises a controller main 
body 6 formed with an inlet channel 42 and an outlet 
channel 43 each having a downwardly open end, an 
operating portion 7 provided on the main body 6 and 
integral therewith for opening and closing the outlet 
channel 43, and a connector 1 1 provided beneath the 
main body 6. The connector 1 1 has an inlet channel 41 
for causing an inlet channel 40 of an inlet pipe joint 

FIG.1 



member 1 to communicate with the inlet channel 42 of 
the main body 6, and a leftwardly open outlet channel 
44 communicating with the outlet channel 43 of the 
main body 6. The controller main body 6 is fastened to 
the connector 1 1 with screws 17. The operating portion 
7 can be removed from the connector 1 1 together with 
the main body 6. 
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